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Unraveling the gene regulatory network underlying mesoderm
subdivision in the sea urchin embryo
Stefan C. Materna, Eric H. Davidson
Division of Biology, California Institute of Technology, Pasadena,
CA 91125, USA
The mesoderm in the sea urchin gives rise to different cell types
including pigment cells and blastocoelar cells both of which have
immune function. Initially, the mesoderm forms a ring around the
skeletogenic lineage at the center of the vegetal plate. At the mesen-
chyme blastula stage this at the outset homogenous ring is subdivided
into an oral region (blastocoelar cells) and an aboral region (pigment
cells); formerly panmesodermal regulators, such as gcm, have become
confined to the aboral side. A number of genes whose vertebrate
orthologs are employed in hematopoiesis, including gatac, scl, ese, and
prox, become activated in the oral mesodermal patch. Targeted knock-
down of regulatory genes is a method to query the logic that underlies
specification events. Following exhaustive genetic perturbation of
potential upstream activators we monitored changes in transcription
of 180 (regulatory) genes that cover themesoderm and other territories
in the embryo with the Nanostring nCounter, a novel high throughput
method that allows accurate measurements of low abundance tran-
scripts. These experiments show that an initial Delta/Notch (D/N)
signal originating in the skeletogenic cells is necessary for the
establishment of both oral- and aboral-mesodermal regions. Also,
ectodermal genes that are involved in oral/aboral axis establishment
appear to play a significant role in mesoderm subdivision. Thus the
activation of oral mesodermal genes may be best described as an
ANDlogic between the D/N signal and an as yet to be identified signal
from the oral ectoderm, a hypothesis we are currently testing.
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The Gene Expression Database (GXD) is a large public resource of
mouse developmental expression information from both wild type and
mutant specimens. Data from a variety of RNA and protein assays,
including RNA in situ and immunohistochemistry data, are collected
from the scientific literature by curators and are contributed by
individual laboratories and large scale data providers. Using controlled
vocabularies, all data are annotated in standardized ways by GXD
curators, and images are included whenever possible. New data are
added daily. Currently, GXD includes over 64,000 expression images,
and almost 400,000 annotated results derived from about 34,000
expression assays, including data frommore than 1300mousemutants.
All these data are easy to access using query forms that enable searches
withmany different parameters. GXD is also integratedwith the genetic
and phenotypic information ofMouseGenome Informatics (MGI;www.
informatics.jax.org), providing expression data in a larger biological
context. GXD appreciates direct contributions to the database, and
curators are available to work with researchers. Accession numbers are
assigned to all data and are available for publications and grant
applications. GXD also freely distributes the Gene Expression Notebook
(GEN), an Excel-based program that can be used in the laboratory to
store expression data, images and probe information. The GEN can also
be used to contribute data to GXD. Visit the GXD homepage at www.
informatics.jax.org/expression.shtml.
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Sox3 regulates formation of the Neiuwkoop centre in zebrafish
Yu-Huan Shih, C.T. Dee, C.S. Hirst, Y.-R. Liu, Z.A. Laghari,
C.L. Kuo, P.J. Scotting
Department of Genetics, Biol., Univ. of Nottingham, Nottingham,
NG7 2UH, UK
Sox3 is amongst the earliest and most widely expressed
transcription factors in vertebrate embryos. We have shown that
sox3 plays an important role both in the formation of the zebrafish
nervous system and in later differentiation. In order to disrupt Sox3
function at earlier stages, when maternal sox3 protein may be
present, we have mutated the nuclear localization signals in Sox3 to
generate a dominant-negative construct. Sox3DNLS injected embryos
exhibited axis duplication at 24 h post fertilization (hpf). Also,
Sox3DNLS induced ectopic expression of Nieuwkoop centre and
organizer markers at 4–6 hpf while, in contrast, WT-Sox3 repressed
these. The effects of the Sox3DNLS could be rescued by WT-Sox3. The
ectopic expression of these markers was repressed by bozMO, and the
repression of organizer markers by WT-Sox3 could be compensated
by ectopic boz and sqt. In addition, the effects of the Sox3DNLS were
also repressed by DNTCF3 or bcat2MO, suggesting that they require
intact Wnt signalling. We show that Sox3 can counteract the
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